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(57) [Abstract] 

[Problems to be Solved by the Invention] 

metal container such as electric double layer capacitor, 
lithium battery, polyacene battery which is suited for surface 
mounting is designated as electrode, electrolyte of liquid or 
solid is enclosed into internal and the sealed body in order to 
seal up opening of element which becomes isoffered. 
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Specification 
[0001] 

**W4* /1*U7x-U>*n^KS!l<DltP<* 



[Means to Solve the Problems] 

melt viscosity which was measured with 310 deg C % shear 
rate 1200/second forming, polyphenylene sulfide 80-100 
weight% of 40 -600 Pa*s and resin material which contains 
glass fiber 0-20 weight% shrinkage ratio whichbecomes, in 
200 deg C is 0. 1% or less and sealed body G which ismade 
feature 

manufacturing methodo of sealed body which in shape of 
sealed body after forming, 1 minute-7 2 hours thermal 
processing does aforementioned polyphenylene sulfide 
80-100 weight% and resin material which contains the glass 
fiber 0-20 weight% with temperature of 200 - 280 deg C and 
makes feature 



[Claim(s)] 
[Claim 1] 

melt viscosity which was measured with 3 1 0 deg C\ shear 
rate 1200/second forming, polyphenylene sulfide 80-100 
weight% of 40 -600 Pa*s and resin material which contains 
glass fiber 0-20 weight% shrinkage ratio whichbecomes, in 
200 deg C is 0. 1% or less and sealed body e which ismade 
feature 

[Claim 2] 

After forming, with temperature of 200 - 280 deg C thermal 
processing sealed body G which is stated in Claim 1 which is 
something which is done 

[Claim 3] 

sealed body 0 which is stated in Claim 1 or 2 where tensile 
elongation is 2% or more 

[Claim 4] 

manufacturing methodo of sealed body where melt viscosity 
which was measured with 3 1 0 deg C * shear rate 
1200/second in shape of sealed body after forming, 1 
minute-7 2 hours thermal processing does 40 - 600 Pa*s 
polyphenylene sulfide 80-100 weight% and resin material 
which contains glass fiber 0-20 weight% with temperature of 
200 -280 deg C and makes feature 



[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

this invention regards sealed body of polyphenylene sulfide 
make, furthermore details,designate, metal container such as 
electric double layer capacitor* lithium ion battery* 
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[0003] 

hi 1 \z,mymm^m)(D i )^^^mit^ 
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IHlcSASfu AS 2 <t£J!S 6 fcOBCIt, 
£Jg>r-X 5 ©nntftt. 7 £:frLT£ 



polyacene battery as electrode, enclose electrolyte of the 
liquid or solid into internal and regard sealed body* and its 
manufacturing method in order toseal up opening of element 
which becomes. 

sealed body of this invention, even in these element, is ideal 
in element forespecially surface mounting. 

[0002] 

[Prior Art] 

Attendant upon advancement of miniaturization * portable 
communication equipment of electronic equipment, asfor 
element and lithium ion battery, polyacene battery or other 
battery (power supply element ) which do electric double 
layer capacitor or other charge accumulation, it- reached 
thepoint where it can seek correspondence to surface 
mounting conversion in additionto demand for 
miniaturization. 

At time of surface mounting conversion, in order soldering to 
do these element in substrate, solder heat resistance is 
required to also sealed body. 

Until recently, these element lie between between 2 portion of 
metal container which is a electrolyte * of liquid or solid 
which is enclosed in internal of the metal container, which 
consists of 2 portion which form counterelectrode or positive 
and negative electrode andeach electrode with electrical 
insulating have consisted of sealed body which encloses 
electrolyte of internal. 

As for sealed body, also nonconducting gasket or insulating 
packing is called. 

[0003] 

lithium ion battery for example, while referring to Figure 1, 
you explain. 

In Figure 1, one example of lithium-manganese dioxide 
battery of button type (flat type ) is shown. 

This lithium ion battery, positive electrode 1 (Mn 0 2 ), 
negative electrode 2 (Li ), and has had separator 3 
whichimpregnates organic electrolyte solution at these time. 

positive electrode 1 * negative electrode 2. and separator 3 
metal case 5 of dish (positive electrode can ) with are 
enclosedbetween metal lid 6 (negative electrode cap ), 
collector layer 4 is arranged between negative electrode 2 and 
the metal lid 6 . 

opening of metal case 5, through sealed body 7, is sealed up 
with the metal lid 6. 

In kind of battery, internal structure and pole material charge 
etc which isused differ, but opening of metal case through 
sealed body, in thepoint which is sealed up with metal lid, it 



Page 4 Paterra Instant MT Machine Translation 



t 



JP1998097852A 



1998-4-14 



14. KS#aLfc«***LTL>*. 

mu-mm^yT^v-it. 1 -*ta>#att« 
«*».at; 4 -»o>»att«ai:Ji!i«a)* 

[0004] 

<. 160 deg c a±o*ai-Bi**i«fc. sunn 

ttJ6*a»l=*oT»P*tf*»U 

m^otmnmtomz. 240 d eg c n it cos 

[0005] 

ctoiaH^sft-rsfcttidtHT s-64484 ^ 

fttt. iit^Satt, BStt. BBtt* BJMtttfc 
acgtiTt^fcto, »ictf*u**©-e*4. 

i^T»p(**»*Lr*. 8B$sa>Bc:ffia 
icaMFfifcB^i** flMi£&it4i:mff »aa 

»A<Bife*4»£*<*ofc. 
[0006] 

*bwo> a mi*. g®nsicaLfc«a-« 

if, *B*Bt«aJ:U 5fctt*fcl*Bt*0>W 
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has possessed structure which almost is in common. 

electric double layer capacitor has polarizable electrode of 
separator. 3 each polarizable electrode and are impregnated in 
separator electrolyte solution, and 4 pair which lie between 
between polarizable electrode of polarizable electrode. 2 pair 
of l pair, and metal case of dish and collector layer whichis 
arranged respectively between metal lid opening of metal case 
of dish through sealed body, has possessed structure which is 
sealedup with metal lid. 

[0004] 

From until recently, polypropylene is used as material of 
sealed body,, butwhen heat resistance is not satisfactory, it is 
exposed to high temperature of 160 deg C or greater, sealed 
body becomes deformed with instantaneous stress relaxation , 
there was a problem that electrolyte solution leaks. 

Case of surface mounting conversion of element, soldering 
step with high temperature of240 deg Cextent becomes 
necessary, but polypropylene sealed body doing, because it 
isinferior to solder heat resistance, sealing up tearing with 
soldering step, leaked liquid after that receiving impact while 
using leaked liquid it does, is. 

[0005] 

In order to solve this problem, with Japan Unexamined Patent 
Publication Hei 8-64484 disclosure, it constitutes it 
isproposed as sealed body of electric double layer capacitor, 
by any I kind of poly amide, polypheny lene sulfide, 
polyethylene terephthalate. polybutylene terephthalate. 
polyamideimide. polyimide. liquid crystal polymer. 



polyphenylene sulfide, because it is superior in heat 
resistance, chemical resistance, moisture resistance, 
flame resistance, electrical property etc, especially 
isdesirable ones even among these. 

But, forming sealed body making use of polyphenylene 
sulfide simply, element whichwas exposed to high 
temperature case of surface mounting, when use is 
continued,had when leak of electrolyte solution occurs. 

[0006] 

[Problems to be Solved by the Invention] 

It is to offer sealed body in order to seal up opening of 
element where objective of this invention, designates, metal 
container such as electric double layer capacitor, lithium 
battery, polyacene battery which is suited for surface 
mounting as electrode, encloses electrolyte of the liquid or 
solid into internal and becomes. 

Other objective of this invention, passing by soldering step 
with high temperature thecase of surface mounting of 
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[0008] 

*«ElC<fc*ltf. 310 deg C. MWASt 1200/» 
T*;l^LfcS14*SSA<40~600Pa-s (DtK'J^x- 
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ff^ttlCjS^m. 200-280 deg C (DSgT* 1 »IB 

-72 «ninMaa-r*ct*i*ftt-r*spfta) 

*«Bflfcfcl v C* 200 deg C (Cfclt^llXffi 
StP<*£ 200 deg C *T?*SLfc8L £ 
£(23 deg Qlcf;T?RLfcfc#<DJM8*£S* 
«. 

[0009] 



element, causes leaked liquid and it is to offer manufacturing 
method of sealed body where is not. 

[0007] 

this inventor, in order that leaked liquid problem of sealed 
body of polypheny lene sulfide make issolved, result of 
diligent research, uses polyphenylene sulfide of specific melt 
viscosity, atsame time, sealed body to which shrinkage ratio 
quite is small afterforming, by doing thermal processing with 
high temperature, in comparison with the conventional goods 
in sealed body, to moderate range has also tensile elongation 
it isacquired you discovered . 

At time of injection molding of sealed body, die temperature 
is kept with, shrinkage ratio small can be made to high 
temperature. 

In addition, too much shrinkage ratio furthermore can be 
made small withoutlowering tensile elongation by using resin 
material which in polyphenylene sulfide combines the glass 
fiber with certain proportion. 

As for sealed body of this invention, element to which 
shrinkage ratio in 200 deg C 0.1% or less quite is small, 
arranges said sealed body, passing by the soldering step with 
high temperature case of surface mounting, causes leaked 
liquid, is not. 

this invention is something which reaches to completion on 
basis ofthese knowledge. 

[0008] 

[Means to Solve the Problems] 

According to this invention, melt viscosity which was 
measured with 3 10 deg shear rate 1200/second forming, 
polyphenylene sulfide 80-100 weight% of 40 - 600 Pa*s and 
resin material which contains the glass fiber 0-20 weight% it 
becomes, shrinkage ratio in 200 deg C is 0. 1% or less and 
sealed body which is made feature is offered. 

In addition, according to this invention, manufacturing 
method of sealed body where the melt viscosity which was 
measured with 3 10 deg shear rate 1200/second in shape 
of sealed body after forming, 1 minute-7 2 hours thermal 
processing does 40 - 600 Pa*s polyphenylene sulfide 80-100 
weight% and resin material whichcontains glass fiber 0-20 
weight% with temperature of 200 - 280 deg C and 
makesfeature is offered. 

Furthermore, regarding to this invention, shrinkage ratio in 
200 deg C, when the sealed body temperature rise after doing, 
resetting to room temperature (23 deg C ) to 200 deg C,it 
means shrinkage ratio. 

[0009] 
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ctucsti/c ^^-f^<D pps lis -Iftic. « 
<o pps i* . prfttt-VHiilt, 3£Jtfciric&3£# 

[0010] 

*^Bj-effl^4 pps li. ft&ng 

63-33775 ft&Bg 53-25589 #^$BSf K 



ft^HS 63-33775 ^mz^^X 

[0011] 

hlUX> % p-v^P A^<>-tf> % 2,6-v^7P;U^ 
SMI/. l->h*v-2,5-^PJU*>if>.4,4' - 
v^p;ue^x»;i/. 3,5-v£p;i/£mS^ 
p,p' -v<7P;Uv7x-;ux— -v^7 
p;u^^x-;ux;u^>.4,4' -v^pjuv^x 
-;u*ju**vK. 4,4' -v^p;uv^x-;u^t 

[0012] 



[Embodiment of the Invention] 

polyphenylene sulfide (Below, PPS and brief description) 
which is used with this invention is straight chain polymer, it 
isdesirable . 

straight chain PPS, generally, under existing of sodium 
acetate and water or other polymerization auxiliary agent, 
polymerizing monomer which designates the bifunctional 
monomer as main component, acquired is polymer of straight 
chain substantially. 

Vis-a-vis this, PPS of crosslinking type generally, is 
polymerizedwithout using polymerization auxiliary agent, 
oxidation crosslinking doing polymer of low degree of 
polymerization which is acquired, increased viscosity it is 
something (curing ), but the PPS of that kind of crosslinking 
type, because it is inferior to flexibility and stiffness* 
intensity etc, is not desirable. 

[0010] 

It can acquire PPS which is used with this invention, with 
known method which is disclosed in for example Japan 
Examined Patent Publication Sho 6 3- 33775 disclosure. 
Japan Examined Patent Publication Sho 5 3- 25589 disclosure 
etc. 

Way it is disclosed in for example Japan Examined Patent 
Publication Sho 6 3- 33775 disclosure, it can acquire ideally 
by alkali metal sulfide and di halo- aromatic compound in N- 
methyl pyrrolidone or other polar solvent, under existing of 
water, specific two steps temperature rise polymerizing. 

As alkali metal sulfide, for example lithium sulfide, sodium 
sulfide, potassium sulfide, sulfide rubidium, sulfide 
cesium etc can be listed. 



You can use also NaSH and sodium sulfide etc which forms 
NaOH byreacting with reaction system. 

[0011] 

As di halo- aromatic compound, for example p- 
dichlorobenzene. m-dichlorobenzene. 2,5-dichlor toluene, p- 
dibromo benzene, 2 and 6 -dichlor naphthalene. 1- 
methoxy-2,5-dichlorobenzene. 4,4'-dichlor biphenyl. 
3,5-dichlor benzoic acid. p,p'-dichlor diphenylether. 
4,4'-dichlor diphenylsulfone. 4,4'-dichIor biphenyl 
sulfoxide. 4,4'-dichIor diphenylketone. and mixture etc of 
these 2 kinds or more can be listed. 



[0012] 
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*»WCttffl-r* PPS tLXlts p-?x~ bl/X 

iwuss 50 m%«±* #*l<i* 70 a 
*%ia±. *y w*l<i* so M%ia±£** 

»<hL-c-ttr7K'J(p^x-u>x;u^K/m-^x 
p-7x^:b>x;u7-f KmttA^frt?* PPS * 

**WTH*fB**lt»R PPS li.HMWlcE 

li. S£B#{:: 1,3,5-MJ^P 

»a>i»^afcy3flja±<D/\D^>«iji** 

[0013] 

*«W"Cffiffl"r-5 PPS I*. 310 deg C* 

K 1200/»-CaaLfc»iM6KA< 40~600Pa-s 

pps o)HH!itM^ttJn|»0iU 
*3l»#*MB<*y* 

»*^L»4Blcil*L*a)BIIIi<iBz-6fc«)ff 

pps a>*iubdEab«irr«r«^. 

PPS (DJSBttfil** *?£L<I£ 100~300Pa-s "C 
[0014] 

[0015] 



Those which p- phenylene sulfides unit 50 weight % or 
more* preferably 70 weight % or more s more preferably 80 
weight % or more are contained are desirable as the PPS 
which is used with this invention, especially, poly (p- 
phenylene sulfides ), and the poly (p- phenylene 
suifides/m-phenylene sulfides ) copolymer which includes 
m-phenylene sulfides unit as trace component is desirable. 

When PPS where p- phenylene sulfides unit is too little is 
used, there are timeswhen property of sealed body at time of 
high temperature decreases. 

straight chain PPS which is used with this invention, if it is a 
straight chain substantially, may be something which includes 
some branched structure or the crosslinked structure etc, more 
concretely, at time of for example polymerization tobe 
something which introduces somewhat branched structure 
aromatic halide where 1, 3and 5 -trichlorobenzene or other 
per molecule 3 or more have halogen-substituted group trace 
by existing, is possible. 

[0013] 

PPS which is used with this invention is something where 
melt viscosity which was measured with 310 deg C s shear 
rate 1200/second is inside range of 40 - 600 Pa*s. 

When melt viscosity of PPS is too small, intensity and tensile 
elongation of sealed body become low, with step which 
mounts sealed body in the metal container, crack occasion 
where end of metal case of for example dish iscaulked and 
because or other problem happens, are not desirable. 

When melt viscosity of PPS is too high, because formation of 
the sealed body which possesses thin part becomes difficult it 
is not desirable. 

melt viscosity of PPS is preferably 100-300 Pa*s. 



[0014] 

But with this invention, PPS can be used with alone as the 
resin material,, in order to make shrinkage ratio smaller, resin 
composition which combines glass fiber to PPS can be used. 

As glass fiber, especially it cannot be limited, generally it can 
use short fiber which is used as filler, but those of diameter 
15 ;mu m or less are desirable from point of elongation 
revelation. 

glass fiber may be something which surface treatment is done 
with various surface treatment agent. 

surface treatment antioxidant also it is possible to surface of 
glass fiber, todo. 

[0015] 
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v«Jz]>=fA^(Dx^Xh-7-:^$iE^Sc:i: 
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r*ja*u *»ff u*£m*T*RS»u 
wyai^l"i^u^h«icLT^&rt»Jox 



ft* !5fafflltPft©»ttlcijE»*ti*. 
[0017] 



PPS in resin material and ratio of glass fiber are PPS80-100 
weight% and the glass fiber 0-20 weight%. 

shrinkage ratio of sealed body can be made smaller, by 
combining glass fiber,but when proportion of glass fiber is too 
large, tensile elongation of sealed body decreases too much. 

When tensile elongation of sealed body is too small, with step 
which mounts sealed body in metal container, bending end of 
metal container, crackoccurring occasion where it caulks 
sealed body, adhesion of the metal container decreasing, it 
becomes cause of leaked liquid. 

proportion of glass fiber is preferably 0.1-20 weight%* 
more preferably 5-15 weight%. 

[0016] 

Other than glass fiber, other filler* mold release * colorant* 
heat stabilizer* ultraviolet light stabilizer* rust inhibitor* 
flame retardant* lubricants coupling agent or other additive 
can be combined in resin material which is used with this 
invention according to desire. 

In addition, polyester* poly amide* polyimide* 
polyetherimide* polycarbonate* polypheny lene ether* 
polysulfone* polyether sulfone* polyether ether ketone* 
polyether ketone* polyarylene* polyether nitrile* 
polyethylene* polypropylene* polytetrafluoroethylene* 
polyvinylidene fluoride* polystyrene* ABS resin* epoxy 
resin* phenolic resin* urethane resin* liquid crystal 
polymer or other resin; polyolefin type rubber and styrene 
type rubber* fluororubber* silicone rubber or other 
elastomer: etc can be combined in the resin material in inside 
range which objective of this invention inhibition isnot done. 



However, of usually, uses these formulation, with small 
fraction 10 parts by weight or less* preferably 5 parts by 
weight or less the resin material (PPS+glass fiber ) with 100 
parts by weight as standard, is desirable. 

It is possible to supply resin material, to molder and fabricator 
device that way the melt mixing to do and, making use of 
extruder beforehand, to handling easy pellet after it is possible 
to supply to molder and fabricator device. 

resin material is supplied by various molder and fabricator 
devices, forms in shape of desired sealed body. 

Usually, sealed body forms with injection molding is 
desirable. 

[0017] 
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tztimtoZ 200-280 deg C ©SST? 1 #KU*l± 
72 fiHBJ2lT©ll#IUL MI?ff7Ct^*L 

220-260 deg C OSlfC* 30 $MB~2 BfrMSK 
[0018] 

*#&BJiroirn{*i4, 200 deg c icfcit-siKJi* 

So 

*SgB^#(Dlttt(Cc*:^i:.240 deg CSJtOS 

jt-e¥fflU^p— *fT5IS,3RT-a)rt«ii 200 
degC«Sfre±#W"*o 

ca>fc#>. »pft*1«*-r«ppsa)lS«fc4<Jt 



resin material after forming in shape of sealed body, 1 
minute~7 2 hours thermal processing is donewith temperature 
(dry heat condition) of 200 - 280 deg C. 

With this thermal processing , sealed body of low shrinkage, 
shrinkage ratio in 200 deg C 0.1%or less can be acquired. 

At time of injection molding, die temperature is kept with , 
the sealed body of low shrinkage can be acquired in high 
temperature, but molding time is madeshort, deterioration 
when forming of resin material is prevented,furthermore, to 
raise heat treatment effect, resin material which is melted in 
the die which is kept in temperature of for example 120-160 
deg Cextent injection is done, molded article which it acquires 
time of 72 hours or less of 1 minute ormore, thermal 
processing is done with temperature of 200 - 280 deg C, it 
isdesirable . 

Generally, extent heat treatment time where heat treatment 
temperature is low is made long, theextent heat treatment time 
where heat treatment temperature is high is made short, it is 
desirable. 

However, when heat treatment time is too short, shrinkage 
ratio is lowered to the satisfactory, when it becomes difficult , 
conversely, exceeds 72 hours, because obtain desired sealed 
body in industrially* economical and becomedifficult it is 
not desirable. 

heat treatment temperature, when it is too low, satisfactory 
effect is obtained, to becomedifficult , when it is too high, it 
deforms, because it startsmelting, none is desirable. 

With temperature of 220 - 260 deg C, thermal processing it 
does inside range oGO min~2 hours extent, it is desirable . 

[0018] 

As for sealed body of this invention, shrinkage ratio in 200 
deg C 0.1% or less quiteis small, at same time because, tensile 
elongation is usually 2% or more, itis suitable for surface 
mounting. 

With examination of this inventor, occasion where solder 
reflow is donewith temperature of 240 deg Cextent, internal 
of element rises to 200 deg Cextent. 

Because of this, crystallization of PPS which forms sealed 
body advances, as a result, contraction happens, adhesion of 
metal container aspect is impaired. 

Under high temperature condition, because of thermal 
expansion leak of electrolyte solution of the internal is 
prevented, although it is possible , resetting to the room 
temperature vicinity, when you use, it generates deficiency 
where electrolyte solution of the internal leaks. 
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[0019] 

*»Ha>SP{*tt. 5IK#flEA< 2%J2l±T?fc* 
4<fiTf *i*l-»P{**ft3b<«*t**ffllB 

ft*i»*xeiH*©»JMi*»xfca. sis 



*¥©MP»***t-r*fc«>©»p{*tLr 

[0020] 
[JUtffl 

KIT, S»«at;ittt«**L. Elc 



[0021] 

g§i;310 deg C. DRrSft 1200/»i::iSlt4» 
li&JtA* 210Pa-s)£. 280-310 deg C <Dv'J> 

ft&tifc^^h^wajaaaofitfiBx* 

JLPS-10E)^ttttU*SaS 150 deg C. v 
U>y-ai 280-300 deg C \ZX . 
19.4mm. flg 17mm. l.lmmOltP^A 



Vis-a-vis this, when sealed body of this invention is used, 
receiving the thermal history with high temperature, 
soldering, because shrinkage ratio is small, while usingit 
causes liquid leak and it can acquire element where is not . 

[0019] 

As for sealed body of this invention, tensile elongation is 2% 
or more, it is desirable. 

sealed body after mounting in metal container, bends portion 
of metal container,passes step which caulks sealed body. 

In this case, when elongation of sealed body is low, as 
adhesion of the metal decreases, or other problem where 
sealed body main body cracks is caused. 

Because of this, with this invention tensile elongation is 2% 
or more, it is desirable. 

Furthermore, tensile elongation as it is called in this invention 
after adding the thermal history which is similar to step which 
obtains sealed body making useof specimen for tensile test 
which is acquired from same composition,measuring, is 
tensile elongation which is acquired. 

It is useful as sealed body in order to seal up opening of 
element where sealed body of this invention designates metal 
container as electrode,encloses electrolyte of liquid or solid 
into internal and becomes. 

As this kind of element, element, or lithium ion battery, 
polyacene battery or other battery (power supply element ) etc 
which does electric double layer capacitor or other charge 
accumulation can be listed. 

[0020] 

[Working Example(s)] 

Below, Working Example and Comparative Example is 
shown, this invention is explained furthermore indetail, but 
this invention is not something where is limited in only the 
Working Example which catches. 

[0021] 

Supplying to twin screw extruder which adjusted [Working 
Example 1 ] polyphenylene sulfide (Kureha Chemical 
Industry Co. Ltd. (DB 69-053-6883 ) make; melt viscosity in 
3 10 deg C. shear rate 1200/second 210 Pa*s ), cylinder 
temperature of280 - 3 10 deg C, it produced pellet. 

It supplied pellet which it acquires to injection molding 
machine (Nissei Plastic Industrial Co. Ltd. (DB 69-060-7098 ) 
make, PS-10E ), with the die temperature 150 deg C. 
cylinder temperature 280-300 deg C, sealed body of outer 
diameter 19.4 mm. inner diameter 17 mm. height 1.1 mm 
formed. 
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Z<D J:5lcLT»&ftfc»att* 240 deg C T? 1 

Btr 0 iMiLti,iS(23 deg o*-c;taL 
-tBff&tifrit pft* 200 deg c rcsaufc 

KrSBt?»&4xfc'<UyhA^&5l3SK®l(JIS 
K7113)ffl©K»)i*ja»L, 240 deg C iz 1 ft 

KM** 

>*-#*-H:: LiC10 4 *»***fc**Sft* 
*h££U* 180 deg C IC^IWfc, 240 deg C 

[0022] 

[Hfficn 2]Hjs« i tmc pps9kg t*^x«*t 

(B*a^TS.Eg 13/im)lkg £BftU 
280-310 deg C <D'>'J>*— a*fc»iSLfc- 

B % PS-10E)<%flM&U*BafiE 150 deg C.v 
— Sit 280-300 deg C \ZT , ftS 
19.4mm. flg 17mm s iS£ 1.1mm (DitPtt^J* 

^£*lfci*P<*£ 240 deg C IC 1 ftlOTtHTft 



nh*lt=.%nfa$: 200 deg C fTCftBU MSi 
0.04%-Cfcofco 



sealed body which it acquires in this way with 240 deg C 1 
hour thermal processing afterdoing, was cooled to room 
temperature (23 deg C ). 

Measurement of shrinkage ratio 

When description above sealed body which is acquired 
temperature rise afterdoing, resetting to room temperature to 
200 deg C, when shrinkage ratio wasmeasured, it was 0.08%. 

Measurement of tensile elongation 

From pellet which is acquired with description above tensile 
test (JIS K71 13 )to form, 1 hour to place specimen of business 
in 240 deg C, afterresetting to room temperature, when it 
measured tensile elongation, it was 8.0%. 

leaked liquid test 

sealed body which it acquires was mounted in metal 
container, lithium ion battery whichuses electrolyte solution 
which melts LiCl 0 4 in propylene carbonate was drawn up 10. 

It painted solder paste in rear surface of lithium ion battery 
which it drew up in 180 deg C after preheating, temperature 
rise did to 240 deg C, did soldering in glass epoxy make 
substrate. 

After soldering, presence or absence of leaked liquid of 7 day 
putting electrolyte solution wasobserved in room temperature. 

In specimen of 1, there was not a specimen where you could 
see the leaked liquid. 

[0022] 

Same PPS9 kg as [Working Example 2 ] Working Example 1 
and glass fiber (JEOL glass make and diameter 13 ;mu m ) it 
mixed 1 kg, itsupplied to twin screw extruder which was 
adjusted cylinder temperature of 280 - 310 deg Cproduced 
pellet. 

It supplied pellet which it acquires to injection molding 
machine (Nissei Plastic Industrial Co. Ltd. (DB 69-060-7098 ) 
make, PS-10E ), with the die temperature 150 deg C. 
cylinder temperature 280-300 deg C, sealed body of outer 
diameter 19.4 mm, inner diameter 17 mm. height 1.1 mm 
formed. 

1 hour putting in place sealed body which it acquires in 240 
deg C,after doing thermal processing , it cooled to room 
temperature. 

Measurement of shrinkage ratio 

When temperature rise it did sealed body which it acquires to 
200 deg (presetting to room temperature when shrinkage ratio 
was measured, it was 0.04%. 

Measurement of tensile elongation 
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>*-7t-:*-Hc Licio 4 

Xh^^y . 180 deg C l^&& s 240 deg C £T* 
ftitzo 

tZo 

[0023] 

[ltj&«3]PPS8.5kg<h#7X^f 1.5kg £?S£L 



[0024] 



[0025] 

mt. mmm 2 tmrnom^^tzo 



1 l^to 

[0026] 

[itm\ 3]PPS7kg ir^XSIJt 3kg 



1 i^-To 

[0027] 

[Hte« 4]5§Ht&Jt 210Pa-s (D PPS £ PPS(^ 
2fHb^XgSS;310 deg C s S$»n&J£ 1200/8MZ 
fc(t^5§a*fijg 120Pa-s)[Cft;ifcC,!:£l*m. 



1998-4-14 

Description above from pellet which is acquired to form, 1 
hour toplace tensile test piece in 240 deg C, after resetting to 
room temperature, when itmeasured tensile elongation, it was 
3.2%. 

leaked liquid test 

sealed body which it acquires was mounted in metal 
container, lithium ion battery whichuses electrolyte solution 
which melts LiCl 0 4 in propylene carbonate was drawn up 10. 

It painted solder paste in rear surface of lithium ion battery 
which it drew up in 180 deg C after preheating, temperature 
rise did to 240 deg C, did soldering in crow epoxy make 
substrate. 

After soldering, presence or absence of leaked liquid of 7 day 
putting electrolyte solution wasobserved in room temperature. 

In specimen of 1, there was not a specimen where you could 
see the leaked liquid. 

[0023] 

[Working Example 3 ] PPS8.5 kg and besides glass fiber 1.5 
kg is mixed did operation of beingsimilar to Working 
Example 2. 

Result is shown in Table 1. 
[0024] 

[Comparative Example 1 ] besides thermal processing it does 
not do sealed body which is acquired,operation of being 
similar to Working Example 1 was done. 

Result is shown in Table 1 . 

[0025] 

[Comparative Example 2 ] besides thermal processing it does 
not do sealed body which is acquired,operation of being 
similar to Working Example 2 was done. 

Result is shown in Table 1. 

[0026] 

[Comparative Example 3 ] PPS7 kg and besides glass fiber 3 
kg is used did operation of beingsimilar to Working Example 
2. 

Result is shown in Table 1. 
[0027] 

Other than thing which replaces PPS of [Working Example 
4 ] melt viscosity 210 Pa*s to the PPS (Kureha Chemical 
Industry Co. Ltd. (DB 69-053-6883 ) make; melt viscosity 
120 Pa*s in 3 10 deg C % shear rate 1200/second ), operation 
of being similar to Working Example 2 was done. 
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[0028] 

[Jtttffl 4]»IM6* 210Pa-s CD PPS * PPS(£ 
5HM*lSI»;310 deg C» ffiffftft 1200/fjMC 
fclt*»M«i**< 20Pa-s)ICttAfcCtan 

[0029] 
[S 1] 



Result is shown in Table 1. 
[0028] 

Other than thing which replaces PPS of [Comparative 
Example 4 ] melt viscosity 210 Pa*s to the PPS (Kureha 
Chemical Industry Co. Ltd. (DB 69-053-6883 ) make; melt 
viscosity in 3 10 deg C. shear rate 1200/second 20 Pa*s ), 
operation of being similar to Working Example 2 was done. 

Result is shown in Table 1 . 

[0029] 

[Table 1] 
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PPS(l):i§it*£Jg(310 deg CMSffi&ft 1200/ 
8>)210Pa-s 

PPS(2):»BttS(310 deg C. SSfriSS 1200/ 
S>)120Pa-s 

PPS(3):»Hk«6fil(310 deg C, 1200/ 
?»20Pa-s 

[0030] 

[£«<&&£] 

*«BHlcj:4ttf,*Baif»ttlc«*ifc PPS S 



(note ) 

PPS (l):melt viscosity (3 10 deg C s shear rate 1200/second ) 
210 Pa*s 

PPS (2):melt viscosity (3 10 deg C. shear rate 1200/second ) 
120 Pa*s 

PPS (3):melt viscosity (3 10 deg C. shear rate 1200/second ) 
20 Pa*s 

[0030] 

[Effects of the Invention] 

According to this invention, sealed body of PPS make which 
is superiorin solder heat resistance is offered. 

Because as for sealed body of this invention, shrinkage ratio 
is small, at sametime, has possessed suitable tensile 
elongation, it is used for ideal, for element for theespecially 
surface mounting with such as element and power supply 
element which such as electric double layer capacitor, 
lithium ion battery s poiyacene battery do charge 
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accumulation. 

[Brief Explanation of the Drawing(s)] 
[Figure 1] 

Figure 1 is sectional view which shows structure of one 
example of the lithium ion battery. 

[Explanation of Symbols in Drawings] 

1 

positive electrode (MnO<SB>2</SB> ) 
2 

negative electrode (Li ) 
3 

separator which impregnates organic electrolyte solution 
4 

collector layer 
5 

metal case of dish (positive electrode can ) 
6 

metal lid (negative electrode cap ) 
7 

sealed body 
[Figure 1] 
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